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Executive Summary

The long economic lifetime and development lead-time of many electric infrastructure
investments requires that utility resource planning consider potential costs and risks over a
lengthy time horizon. One long-term and potentially far-reaching financial risk currently facing
the electricity industry is the uncertain cost of future carbon dioxide (CO,) regulations.
Recognizing the potential magnitude of this risk, many utilities — sometimes spurred by state
regulatory requirements — are beginning to actively assess carbon regulatory risk within their
resource planning processes, and to evaluate options for mitigating that risk. However, given the
relatively recent emergence of this issue and the rapidly changing political landscape, methods
and assumptions used to analyze carbon regulatory risk, and the impact of this analysis on the
selection of a preferred resource portfolio, vary considerably across utilities.

In this study, we examine the treatment of carbon regulatory risk in utility resource planning,
through a comparison of the most-recent resource plans filed by fifteen investor-owned and
publicly-owned utilities in the Western U.S. Together, these utilities account for approximately
60% of retail electricity sales in the West, and cover nine of eleven Western states. This report
has two related elements. First, we compare and assess utilities’ approaches to addressing key
analytical issues that arise when considering the risk of future carbon regulations. Second, we
summarize the composition and carbon intensity of the preferred resource portfolios selected by
these fifteen utilities and compare them to potential CO, emission benchmark levels.

Utilities” analysis of carbon regulatory risk

Utilities in the West are increasingly accounting for the possibility of future carbon regulations
when developing their long-term resource strategies, but current practice varies considerably.
Our review of recent Western utility resource plans yields the following key findings (with
recommendations based on these findings summarized in Text Box ES-1):

e Almost without exception, Western utility resource plans incorporate future carbon
regulations into their portfolio analysis, but often assume relatively moderate carbon
emission prices. All fifteen utilities in our sample, except LADWP, estimated candidate
portfolio costs with a future carbon tax or cap-and-trade system (see Figure ES-1). Eleven
utilities included carbon regulations in their base-case portfolio analysis, assuming levelized
carbon emission prices, over the 2010-2030 timeframe, ranging from $4 to $20 per short ton
of CO, (2007$). Most utilities’ base-case carbon price assumptions are near the low end of
the spectrum relative to EIA’s projections of carbon emission prices under a number of
federal policy proposals (the 2003 and 2007 McCain-Lieberman bills and the Bingaman 2006
proposal), and relative to a set of projections developed by Synapse Energy Economics
(Johnston et al. 2006) that synthesize the results from modeling studies of various policy
proposals. Eleven utilities conducted scenario analyses to evaluate portfolio costs under
alternate carbon emission price projections to their base-case. Although most considered a
reasonably broad range of scenarios (i.e., levelized prices exceeding $30-40/ton), several
utilities did not examine prices representative of a relatively aggressive carbon policy (e.g.,
Nevada Power and Sierra Pacific considered a maximum levelized price of only $7/ton, and
Avista considered levelized prices up to $22/ton).
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Figure ES - 1. Levelized CO, Emission Prices Used in Utility Resource Plans (2010-2030)

Notes: See Table A - 3 in the appendix for notes on conventions and assumptions used to construct the figure.

Most utilities evaluated a range of low-carbon candidate portfolios with aggressive levels
of energy efficiency and renewables. As indicated in Figure ES-2, all but three utilities
(Sierra Pacific, Nevada Power, and Tri-State) evaluated at least one candidate portfolio with
a composite CO, emission rate (based on all new, physical demand- and supply-side
resources in the portfolio) of less than half that of a natural gas-fired combined cycle gas
turbine (CCGT). Utilities” low-carbon candidate portfolios generally reflect aggressive
underlying levels of energy efficiency and new renewables. Of the fifteen utilities, nine
included in all candidate portfolios the “maximum achievable” energy efficiency program
savings, with incremental annual energy savings ranging from 0.6% to 1.3% of total retail
sales and cumulative savings ranging from 30% to 73% of projected retail sales growth over
their planning periods. All fifteen utilities also evaluated candidate portfolios with new
renewables, and most evaluated one or more candidate portfolio in which renewables
constitute at least 50% of all new supply-side resources in the portfolio and 10% of the
utility’s total retail sales. Thirteen of the utilities are subject to a renewables portfolio
standard (RPS), but most of these utilities evaluated candidate portfolios with new
renewables above and beyond the level strictly needed for RPS compliance. Utilities’
consideration of low-carbon resources other than energy efficiency and renewables was
much more limited. Six utilities evaluated candidate portfolios containing coal-fired
integrated gasification combined cycle (IGCC) generation with carbon capture and storage
(CCS). One utility also evaluated CCS in combination with pulverized coal and natural gas-
fired CCGT generation. Only two utilities evaluated candidate portfolios with new nuclear.
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Figure ES - 2. Composite CO, Emission Rates of Candidate Portfolios

Notes: Composite emission rates are equal to the average emission rate of all new supply and demand-side
resources in the portfolio, weighted by the annual energy production (or savings, in the case of energy efficiency) of
each resource in the last year of the planning period. Avista and Seattle City Light both evaluated multiple zero-
carbon candidate portfolios, which are super-imposed upon one another in the figure (and therefore not individually
discernable). Avista’s resource plan identified the composition of 15 candidate portfolios, shown in the figure;
however, the utility constructed a larger number of candidate portfolios. See Appendix A for additional conventions
and assumptions used to construct the figure.

When modeling the impact of carbon regulations on portfolio costs, utilities often ignore
potentially significant indirect impacts. Though Western utility resource plans generally
considered the potential direct emissions cost of future carbon regulations when estimating
the cost of their candidate resource portfolios, relatively few plans acknowledge and evaluate
the full range of potentially significant, indirect effects of carbon regulations on their
planning environment. These indirect effects could include changes in: wholesale electricity
market prices, natural gas prices, air pollutant permit prices, load growth, coal plant
retirements, regional generation and transmission expansion, continued availability of
existing federal incentives for various generation technologies, generation capital costs, and
technology development.

It is often unclear how, or if, utilities’ analysis of uncertainty in carbon emission costs
informed the selection of their preferred portfolios. Utilities can account for expected
carbon regulation costs by including a projection of carbon emission prices in their base-case
portfolio analysis. Because utilities typically rely quite explicitly on their base-case results
when selecting a preferred portfolio, it is generally clear that their assumptions about
expected carbon regulatory costs had the opportunity to influence their portfolio selection. In
contrast, accounting for uncertainty in carbon costs requires that candidate portfolio costs be
compared across a range of carbon emission price projections. As mentioned previously,
eleven utilities evaluated candidate portfolio costs under multiple carbon price scenarios.
However, of these eleven utilities, six made no reference in their resource plan to variation in
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portfolio costs across carbon price assumptions when explaining the rationale for selecting
their preferred portfolio. As a result, it was unclear what, if any, role these utilities’ analyses
of carbon cost uncertainty might have played in selecting their preferred portfolios. The
other five utilities did explicitly refer to results from alternate carbon price scenarios when
selecting their preferred portfolios, but their approaches to incorporating this information into
the decision-making process differed substantially, and the utilities generally provided little
explanation about how they made tradeoffs between reducing expected cost and reducing
uncertainty in cost.

Text Box ES - 1. Recommendations for Analysis of Carbon Regulatory Risk

Utilities in the West are making important strides in accounting for the financial risks associated with future carbon
regulations when developing their long-term resource strategies. At the same time, their assumptions and methods
vary considerably, and reveal a number of opportunities for potential improvement. Accordingly, we offer the
following recommendations for consideration by utility resource planners, regulators, and other stakeholders
participating in the resource planning process.

e Analyze potential costs and financial risks associated with future carbon regulations.

e Consider including a reasonable estimate of the “most likely” carbon policy in the base-case scenario.

Consider evaluating a broad range of carbon price projections to account for the risk associated with uncertainty
in future carbon regulations.

Consider evaluating a diverse set of low-carbon candidate portfolios.

Consider constructing candidate portfolios that include the maximum achievable energy efficiency potential.
Consider valuing the avoided carbon costs of energy efficiency and the reduced carbon regulatory risks.
Consider constructing candidate portfolios that include the full range of renewable generation options available,
and with quantities of new renewables that exceed RPS requirements.

e Consider undertaking efforts to develop sufficiently credible assumptions about the future commercial

availability and cost of IGCC with CCS, CCGT with CCS, and nuclear power, so that utilities can evaluate
these resources in their planning analysis.

e Consider devoting more analytic effort to accounting for the potentially significant indirect effects of future
carbon regulations, such as the effects on electricity market and natural gas prices, load growth, and coal plant
retirements.

e Consider developing more transparent methods and criteria for incorporating information about carbon cost
uncertainty into the portfolio selection process, and for balancing the twin goals of minimizing portfolio
expected cost and minimizing portfolio risk.

Carbon intensity of utilities’ preferred resource portfolios

Utility resource plans typically culminate by identifying a single, preferred resource portfolio,
consisting of a projection of supply- and demand-side resource acquisitions over the duration of
the planning period (typically 10-20 years). Although preferred resource portfolios identified in
utility resource plans generally do not represent binding, long-term commitments, they
nevertheless provide perhaps the best public indication of utilities’ current long-term resource
strategies. In order to characterize Western utilities” exposure to carbon regulatory risk and their
strategies for mitigating that risk, we compare the composition and carbon intensity of their
preferred resource portfolios (see Figure ES-3). This analysis reveals a number of key trends:
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e Energy efficiency and renewable generation are the dominant low-carbon resources in
utilities’ preferred portfolios. All utilities selected preferred portfolios that include an
expansion of existing energy efficiency programs and new renewables, and more than half of
the utilities selected portfolios in which energy efficiency and renewables together constitute
at least 50% of all new energy resources. Only three utilities (Sierra Pacific, Nevada Power,
and Tri-State) selected preferred portfolios in which either energy efficiency or renewables
constitute less than 10% of all new resources.

e Natural gas is a common, although not universal, component in utilities” preferred
portfolios. Twelve utilities’ preferred portfolios include natural gas-fired generation,
typically representing 30% or more of the total portfolio, though some utilities included only
a small amount of natural gas-fired peaking capacity.

e Other types of low-carbon resources — most notably, new nuclear power and CCS - play a
relatively minor role in utilities’ preferred portfolios. Only two utilities (PSCo and Idaho
Power) selected preferred portfolios with new nuclear,! and only one utility (PSCo) selected
a portfolio containing IGCC with CCS (although Idaho Power’s preferred portfolio includes
IGCC without CCS). Three utilities also included small amounts of CHP in their preferred
portfolios (i.e., 5-10% of new resources).
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Figure ES - 3. New Resources in Utilities’ Preferred Portfolios

Notes: Gross emission rate refers to the composite emission rate of all new supply- and demand-side resources. Net
emission rate also accounts for emission reductions associated with planned retirements over the planning period.
See Appendix A for conventions and assumptions used to construct the figure.

1 PSCo added new nuclear power to its preferred portfolio beginning in 2022, but Figure ES-3 focuses on the
composition of its preferred portfolio through 2020 and thus does not show the addition of new nuclear power.
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Pulverized coal without CCS remains a prevalent element in the preferred portfolios of
utilities serving inland states. Five of the eight inland utilities selected preferred portfolios
containing pulverized coal without CCS, representing anywhere from 20% to more than 90%
of new resources in the portfolio. In contrast, none of the seven utilities whose service
territories are confined to coastal states selected preferred portfolios with any coal-fired
generation. Of these utilities, four are subject generator emission performance standards that
effectively preclude them from constructing or contracting with coal-fired generation lacking
CCs.

Utilities generally are not planning to retire existing coal-fired generation for the specific
purpose of reducing carbon emission costs or regulatory risks. Most of the fifteen utilities
own coal-fired generation, but only two utilities (PGE and PSCo) evaluated retiring existing
coal plants as a strategy for reducing carbon emissions and related regulatory risks. Of these
two utilities, only PSCo ultimately included the retirement within its preferred portfolio.
Sierra Pacific and Nevada Power also assumed in their portfolio construction process that
particular coal plants would be retired within their planning periods, but these assumptions
were not driven by any apparent consideration of potential carbon emissions or regulatory
costs.

The carbon intensity of utilities” preferred portfolios varies widely. Variation in the carbon
intensity of utilities’ preferred portfolios reflect dramatic differences in the composition of
the portfolios. Among the ten utilities whose preferred portfolios contain no new coal
without CCS, the composite CO, emission rates (focusing just on new supply- and demand-
side in the portfolio) range from zero to approximately 475 lbs/MWh, depending largely on
the amount of new natural gas-fired generation in the portfolio. The five utilities that
included new coal without CCS in their preferred portfolios have composite emission rates
ranging from approximately 700-1,600 Ibs/MWh, depending on the relative contribution
from coal. Differences in the carbon intensity of utilities” resource strategies may, in part,
reflect differences in analysis of carbon regulatory risk (e.g., carbon price assumptions, the
extent to which low-carbon resources and candidate portfolios were evaluated, etc.).
However, other factors (e.g., state policies, fundamental strategic objectives, resource
availability, and needs) likely play an important role as well and, in many cases, may
predominate.
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1. Introduction

The long economic lifetime and development lead-time of many electric infrastructure
investments requires that utility resource planning consider potential costs and risks over a
lengthy time horizon. One long-term — and potentially far-reaching — risk currently facing the
electricity industry is the uncertain cost of future carbon dioxide (CO,) regulations. Recognizing
the importance of this issue, many utilities (sometimes spurred by state regulatory requirements)
are beginning to actively assess carbon regulatory risk within their resource planning processes,
and to evaluate options for mitigating that risk.” However, given the relatively recent emergence
of this issue and the rapidly changing political landscape, methods and assumptions used to
analyze carbon regulatory risk, and the impact of this analysis on the selection of a preferred
resource portfolio, vary considerably across utilities.

At the request of the Western Interstate Energy Board (WIEB)®, we examine the current
treatment of carbon regulatory risk in utility resource planning, through a comparison of the most
recent resource plans filed by fifteen investor-owned and publicly-owned utilities in the Western
U.S. (see Table 1).*° Together, these utilities account for approximately 60% of retail electricity
sales in the West, and cover nine of eleven Western states.® Our comparative analysis has two
related elements.

First, we compare and assess the utilities” approaches to addressing key analytical issues that
arise when considering the risk of future carbon regulations, including:

e assumptions about the future design of carbon regulations and the cost of carbon emissions;

e the type and quantity of low-carbon resources analyzed in the resource plan;

e the effects of carbon regulations on other aspects of the utility planning environment (e.g.,
effects on load growth, natural gas prices, and fossil plant retirements); and

2 Utilities face at least two distinct sets of risks related to global climate change: the first, which we address in this
study, are the financial risks associated with future regulatory actions; the second, which we do not address in this
report, are the risks associated with climate change, itself (i.e., the physical impacts of climate change on electricity
consumption and on generation and transmission infrastructure).

® WIEB is the energy policy arm of the Western Governors Association.

* We use the term resource plan as a catch-all phrase to include what are variously referred to as integrated resource
plans, least-cost plans, long-term procurement plans, default electric supply plans, and so on. Also, note that, with
a few exceptions, our review is limited to the resource plans, themselves, and did not include other documentation
submitted within related regulatory proceedings, workshops, advisory group processes, etc.

® This work builds off of previous efforts at Berkeley Lab to evaluate Western utility resource plans, including
Bolinger and Wiser (2005), which examines the treatment of renewable energy; and Hopper, Goldman, and Schlegel
(2006), which examines the treatment of energy efficiency. It also builds off of past work that has explored the
implications of environmental regulatory risk on utility policy, planning, and investment decisions (see, e.g.,
Andrews and Govil 1996, Bokenkamp et al. 2005, Cavanagh et al. 1993, Clemmer and Freese 2006, Gardiner and
Associates 2006, Johnston et al. 2006, Repetto and Henderson 2003, and Wiser et al. 2005). Finally, see Keeler
(2008) for a discussion of cost recovery and ratemaking issues associated with implementation of a federal cap-and-
trade policy.

® Our sample does not include utilities from Arizona or New Mexico. Arizona suspended its integrated resource
planning requirements in 1999, although utilities there are required to file 10-year plans for transmission expansion.
The New Mexico Legislature recently passed legislation requiring utilities to file integrated resource plans, but the
state’s utilities have not yet filed their first set of plans under the new rules.



e the manner in which uncertainty in portfolio costs associated with future carbon regulations
is considered in the process of selecting a preferred resource portfolio.”

Second, we summarize the composition of the preferred resource portfolios selected by the
fifteen utilities and characterize the carbon intensity of these preferred resource portfolios. We
benchmark the carbon footprint of the new resource additions associated with these preferred
portfolios against the Energy Information Administration (EIA)’s projections of generation

additions in the West under a number of federal climate policy proposals.

Table 1. Utility Resource Plans Included in This Study

Year of Portfolio
Utility Service Territory Resource  Construction
Plan Period*
Avista Idaho, Washington 2007 2008-2027
Idaho Power Idaho, Oregon 2006 2006-2025
Los Angeles Department of Water and Power (LADWP) California 2006 2006-2025
Nevada Power Nevada 2006 2007-2026
NorthWestern Montana 2007 2008-2027
Oregon, Utah,
PacifiCorp Wyoming, Washington, 2007 2007-2016
Idaho, California

Pacific Gas & Electric (PG&E) California 2006 2007-2016
Portland General Electric (PGE) Oregon 2007 2008-2012
Public Service Company of Colorado/Xcel (PSCo) Colorado 2007 2008-2020
Puget Sound Energy (PSE) Washington 2007 2008-2027
Southern California Edison (SCE) California 2006 2007-2016
San Diego Gas & Electric (SDG&E) California 2006 2007-2016
Seattle City Light Washington 2006 2007-2026
Sierra Pacific Nevada, California 2007 2008-2027
Tri-State Generation and Transmission Colorado, New Mexico, 2007 2007-2025

Wyoming, Nebraska

* The portfolio construction period refers to the time horizon over which each utility identified the composition of
its entire set of candidate resource portfolios, although some utilities estimated the net present value of portfolio
costs over a longer time horizon. Note that PacifiCorp constructed candidate portfolios through 2026, but
identified the composition of some of its candidate resource portfolios only through 2016, and PSCo constructed
the supply-side of its candidate portfolios out through 2046, but identified demand-side targets only through

2020.

The remainder of this report is organized as follows:

e Section 2 provides additional background, highlighting the potential impact of carbon

regulations on the electric sector.

e Section 3 summarizes utilities” planning assumptions about future carbon regulations and
emission costs, as well as any alternate scenarios explored.

"We do not address utilities’ assumptions about the cost and performance of different types of resources (low-
carbon or otherwise); however this is another important topic for the analysis of carbon regulatory risk. See
Bolinger and Wiser (2005) for information on utilities’ cost and performance assumptions about various renewable

electricity sources.




Section 4 describes the type and quantity of low-carbon resources included in utilities’
candidate resource portfolios and the overall carbon intensity of candidate portfolios
evaluated.

Section 5 highlights the extent to which utilities accounted for the full range of potentially-
significant, indirect impacts of carbon regulations on their planning environment.

Section 6 discusses the manner in which utilities incorporated carbon risk into the process of
selecting a preferred portfolio, from among the full set of candidate portfolios.

Section 7 summarizes the composition of the preferred resource portfolios selected by the
fifteen utilities and compares these resources to EIA’s own projections of resource additions
in the West under the McCain-Lieberman and Bingaman proposals for federal climate
legislation.

Section 8 highlights key findings and identifies emerging best practices for managing carbon
regulatory risk in utility resource planning.

Appendix A summarizes conventions and assumptions used to compare resource plans and
construct figures throughout the report.

Appendix B describes EIA’s projections of emission reductions in the electric sector under a
range of federal policy proposals.






2. The Importance of Carbon Regulatory Risk for Utility Resource Planning

The specter of future carbon regulations has emerged as a fundamental cost uncertainty for
electric utilities, reflecting perceptions within the industry that regulations are increasingly likely
within the typical resource planning horizon and the potentially far-reaching — but highly
uncertain — impact of such regulations on electric resource economics. For example, with
respect to the first of these two factors, a recent poll of approximately 100 senior electricity
industry executives found that about half expected federal climate change legislation to be
enacted by 2009, and more than 90% expected such legislation to be adopted by 2014 (GF
Energy 2007).

These sentiments are, no doubt, fueled in part by the array of legislative proposals introduced in
the U.S. Congress over the past several years and by the fact that, in the absence of federal
legislation, many states have begun taking action on their own to limit greenhouse gas
emissions.® In the West, California, Colorado, Oregon, Washington, New Mexico, Arizona, and
Utah have all established statewide greenhouse gas emission reduction goals. These states, with
the exception of Colorado, have joined with the Canadian provinces of British Columbia and
Manitoba to form the Western Climate Initiative (WCI), which has established the objective of
developing a regional cap-and-trade system and/or other market-based mechanisms to reduce
their combined emissions to 15% below 2005 levels by 2020 (WCI 2007).° While many states’
emission reduction goals have been established solely through executive order, California,
Oregon, and Washington have passed legislation formally codifying their emission reduction
goals, and California’s law creates the regulatory authority to enforce those goals.'® California
and Washington have also both established emission performance standards for electric power
generation that effectively prohibit the states’ utilities from building or signing new long-term
contracts with coal-fired power plants lacking carbon sequestration, and Montana adopted a
more limited standard that applies only to new, utility-owned or leased coal-fired power plants.**
Finally, Montana, Oregon, and Washington require that new power plants mitigate a portion of
their projected carbon emissions.*?

® For summaries of existing state and regional carbon policies throughout the U.S., see Johnston et al. (2006), Pew
Center (2006), and Pew Center (2007).

° Colorado, Alaska, ldaho, Kansas, Nevada, Wyoming, as well as the Canadian provinces of Ontario, Quebec,
Saskatchewan, and the Mexican state of Sonora are participating as observers in WCI.

19 California’s Assembly Bill (AB) 32, enacted in 2006, caps statewide emissions at 1990 levels in 2020, and directs
the California Air Resources Board to develop regulations to achieve the 2020 goal. Washington’s Substitute Senate
Bill (SSB) 6001, enacted in 2007, also caps statewide emissions at 1990 levels in 2020, and ratchets down the cap to
25% below 1990 levels in 2035, and, in 2050, to the lesser of 50% below 1990 levels or 70% below projected
emissions in 2050. Oregon House Bill 3543, enacted in 2007, caps statewide emissions at 10% below 1990 levels in
2020 and 75% below 1990 levels in 2050.

1 california’s Senate Bill (SB) 1368, enacted in 2006, prohibits the state’s utilities from taking new ownership
interest in, or signing new contracts with a term of five or more years for, baseload generation with a CO, emission
rate exceeding that of a combined-cycle natural gas unit. Washington’s SSB 6001, adopted in 2007, includes
essentially the same set of provisions. Montana House Bill 25 (HB25) prohibits the State’s public utility
commission from approving an application by a utility to lease or acquire an equity interest in a coal plant
constructed after 2006, unless the plant captures and sequesters at least 50% of the CO, emissions.

12 Montana HB25 requires that utilities implement cost-effective carbon offsets if acquiring an equity interest or
entering into a lease with a power plant fueled by natural gas or synthetic gas, constructed after 2006. Pursuant to
Oregon House Bill 3283, enacted in 1997, the Oregon Energy Facility Siting Council requires that new baseload
gas-fired generation and new non-baseload generation mitigate all projection CO, emissions in excess of a specified



Many states outside the West are also developing significant policies and regulations to reduce
greenhouse gas emissions. Of particular note, ten states in the Northeast and Mid-Atlantic
regions (Connecticut, Delaware, Maine, Maryland, Massachusetts, New Hampshire, New Jersey,
New York, Rhode Island, and Vermont) have formed the Regional Greenhouse Gas Initiative
(RGGI) and are currently in the process of developing and implementing a regional cap-and-
trade system specifically targeting CO, emissions in the power sector.™

Notwithstanding the growing consensus throughout the industry that some type of carbon
regulations will be adopted in the future, the specific form and timing of those regulations is
highly uncertain, and thus so are the implications for electric resource economics and utility
investment decisions. To broadly gauge the possible impact, Figure 1 shows the effect of carbon
emission prices on the incremental operating costs of various types of generation resources,
including: energy efficiency, renewable energy, nuclear power, gas-fired combined cycle gas
turbine (CCGT), pulverized coal-fired generation, integrated gasification combined cycle
(IGCC) with and without carbon sequestration (CCS).**

For reference, we also show the Energy Information Administration’s (EIA) analysis of
projected CO, emission prices that would result under three different legislative proposals: the
McCain-Lieberman Climate Stewardship Act of 2003 (S.139), draft legislation prepared by
Senator Bingaman in late 2006, and the McCain-Lieberman Climate Stewardship and Innovation
Act of 2007 (S.280). All three of these proposals would establish economy-wide cap-and-trade
systems for greenhouse gas emissions, but they differ significantly in terms of the size and
timing of the emission cuts and other key provisions (see Appendix B for additional details on
EIA’s projected electric sector impacts under these three policy proposals). EIA’s projections of
CO;, emission prices across the three policy proposals range from a low of $6/short ton of CO; to
a high of $44/short ton of CO,, when levelized over the 2010-2030 period. At the lower end of
this range, an emission price of $6/short ton would add about $6/MWh to the operating cost of
unsequestered coal-fired power generation and about $3/MWh to the cost of a CCGT. In
contrast, an emission price of $44/short ton would have a much more dramatic effect on the
relative economics of different resource options, adding about $41/MWh to the operating cost of
coal-fired generation without CCS, and about $18/MWh to the cost of a CCGT (see Figure 1).

level (approximately 15-20% below the emission rate of the most efficient CCGT). Applicants for site certificates
can mitigate their excess CO, emissions through cogeneration, by implementing mitigation projects directly or
through a third party, or by providing an up-front payment (currently set at $1.27 per short ton of CO,) to the
Climate Trust, a designated third-party provider of mitigation projects. Washington’s House Bill 3141, enacted in
2004, is similar to the Oregon law, except that it is applicable to all baseload plants regardless of fuel source, and
requires all projects to mitigate a flat 20% of projected CO, emissions. Among the set of mitigation options,
applicants can pay a mitigation fee of $1.60 per metric ton CO.,.

¥ Under RGGl, a cap on CO, emissions in the power sector across participating states will initially be set at 2009
levels, the year that the cap-and-trade program begins operation, and will be reduced to 10% below 2009 levels in
2019. Once implemented, the program may be extended to other sectors within the participating states.

14 Although federal carbon policies proposed thus far have generally been based on a cap-and-trade approach, future
carbon regulations could take various forms as well, including carbon taxes, generator emission performance
standards, or technology-specific requirements (e.g., requirements that all new coal-fired generation come equipped
with carbon capture capabilities).
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Figure 1. The Effect of Carbon Regulations on the Operating Cost of Different Resources






3. Carbon Regulations and Emission Prices Modeled in Utility Resource
Plans

The starting point in quantitatively evaluating carbon regulatory risk is to develop specific
assumptions about the carbon regulations that could plausibly be implemented over the lifetime
of the resource investments being considered. Given the high degree of uncertainty in the nature
and timing of future carbon regulations, utilities often develop a range of alternate assumptions
to evaluate through scenario analyses. In this section, we describe the carbon regulations that
utilities in our sample posited when estimating the cost of alternate candidate portfolios, with
particular attention to their projections of potential carbon emission prices under a carbon tax or
cap-and-trade system.”® Additional methodological issues related to the assessment of carbon
regulatory risk are addressed in later sections of the report.

3.1 Utility projections of carbon emission prices

With only one exception (LADWP), all of the utilities in our review incorporated a future carbon
tax or cap-and-trade system into their portfolio analysis, either as part of their base-case analysis,
in alternate scenarios, or both.'® To some extent, this trend reflects resource planning
requirements established by state public utility commissions (PUCs). In California, Montana,
Oregon, and Washington, investor-owned utilities are required to include carbon emission costs
in their resource planning analysis and/or to evaluate risks associated with future carbon
emission regulations. And in Nevada and Utah, state regulations require that utilities consider
environmental externalities (which can function as a proxy for future emissions regulation
compliance costs) in their resource plans, but do not refer to carbon emissions specifically.

In Figure 2, we compare utilities” base-case and alternative CO, price projections in terms of the
levelized price over the period 2010-2030. The levelized prices capture differences in utilities’
assumptions about both the overall magnitude of future carbon emission prices and the timing of
when carbon regulations would come into effect. We benchmark these assumptions against
EIA’s projections of carbon emission allowance prices under the three federal policy proposals
identified previously: the original 2003 McCain-Lieberman bill (S.139), draft legislation
prepared by Senator Bingaman in late-2006, and the 2007 McCain-Lieberman bill (S.280). To
capture a wider set of potential policies and modeling methods and assumptions, we also show
the low-, mid-, and high-range CO; price projections developed by Synapse Energy Economics
(Johnston et al, 2006). Synapse developed these projections, in part, by synthesizing the results
of eleven modeling studies of five separate federal policy proposals (all issued prior to 2006).

1> From the perspective of evaluating future resource investments, carbon taxes and cap-and-trade systems are
functionally similar, in that both establish a standardized price per unit of emissions, although prices are likely to be
less volatile under a carbon tax (Parry and Pizer 2007). Other important differences exist between the two policies,
as well as among cap-and-trade designs. Most of these differences relate primarily to distribution effects and are
therefore largely immaterial from the specific perspective of a utility evaluating future resource investments;
however, one design issue that is relevant to utility resource investment decisions is whether allowances are freely
allocated for new fossil-fuel fired power plants.

16 Bolinger and Wiser (2005) found that only seven of the twelve utilities in their review of the previous batch of
Western utility resource plans evaluated portfolio costs under carbon regulations, indicating the increasing
recognition by electric utilities of the significance of carbon regulatory risk.



Eleven of the fifteen utilities in our sample included carbon regulatory costs in their base-case
portfolio analysis, with 2010-2030 levelized carbon emission price projections ranging from $4
to $20 per short ton of CO, (2007$). With the exception of PSCo, utilities’ base-case carbon
price projections are well below Synapse’s mid-range carbon price estimate and EIA’s allowance
price projection for S.280, and several are even somewhat below Synapse’s low range projection.
It would therefore appear that some, if not most, utilities — especially those with no carbon
regulation in their base-case analysis (LADWP, Nevada Power, Sierra Pacific, and Tri-State) —
may be underestimating the “most likely” cost of carbon emissions."’

Given the inherently speculative nature of projecting future policy outcomes, it may be
particularly important for resource planners to model candidate portfolio costs under a broad
range of carbon emission prices. Eleven of the utilities in our review conducted scenario
analyses to evaluate portfolio costs under alternate carbon price projections to their base-case,
including three of the four utilities that assumed no carbon regulations in their base-case (Nevada
Power, Sierra Pacific, and Tri-State). Most of these utilities evaluated scenarios with levelized
carbon prices of $30/ton or greater, consistent with a relatively aggressive carbon policy.
Several utilities (Avista, Nevada Power, and Sierra Pacific), however, examined a more-limited
range of carbon price scenarios, and four utilities (LADWP, PG&E, SCE, and SDG&E)
examined no alternate carbon price scenarios. These utilities therefore had limited ability to
assess the exposure of their candidate portfolios to carbon regulatory risk.
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Figure 2. Levelized CO, Emission Prices Used in Utility Resource Plans (2010-2030)

Notes: The base-case price shown for Avista is the mean value from the utility’s stochastic analysis, and the range
of scenarios represents both the range of projections used in its stochastic analysis and the range of projections
used in its deterministic scenario analyses. See Table A - 3 in the appendix for additional notes on conventions and
assumptions used to construct this figure.

17 Consider also that the most recent proposal by Senator Bingaman has a safety-valve price of $12/metric ton, rather
than the $7/ton safety-valve price in earlier proposals that many utilities used as the basis for their base-case carbon
price projection.
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Table 2. Carbon Emission Price Projections in Utility IRPs

Utility I\/llqoudnel Description Basis for Projection
C_ar_bon prices ‘modeled stoch_astlcally, basec_i‘on eight Mean value of distribution based on
distinct projections, each assigned a probability. The mean SN
. . - . NCEP 2004 safety valve price; highest
. Base-case | value rises from $9/metric ton (nominal) in 2015 to $14/ton - b
Avista . T - A projection based on EIA analysis of
in 2027. The low projection is $0. The high projection McCain-Lieberman 2005
rises from $33/ton in 2015 to $60/ton in 2026
Scenario | $33/metric ton (nominal) in 2015 rising to $60/ton in 2026  |EIA analysis of McCain-Lieberman 2005
1daho Power Base-case Constant $14/ton (2006$) start!ng !n 2012 Oregon PUC requirement
Scenario | Constant $50/ton (2006$) starting in 2012
Nevada Power Scenario | $6.08/short ton (2006$) in 2010, rising to $8.29/ton in 2026 |[NCEP 2004 safety valve price
) . . - . 2010 average of other IRP projections
Base-case | $9.57/ton (nominal) in 2010 rising to $14.56/ton in 2027 and MIT study, with 2.5% escalation
NorthWestern . . . - . i
Scenario | $9.57/ton (nominal) in 2016 rising to $12.56/ton in 2027 gg:rlge as above, but start date shifted to
Scenario | $9.65/ton (nominal) in 2010 rising to $83/ton in 2027 MIT Future of Coal study
Base-case $4/ton (2008%) in 2010, rising to $8/ton in 2012 and no information
constant thereafter
S - $4/ton (2008$) in 2010, rising to $15/ton in 2016 and
cenario
- constant thereafter
PacifiCorp - — -
Scenario $4/ton (2008$) in 2010, rising to $38/ton in 2016 and Oregon PUC requirement
constant thereafter
S - $4/ton (2008%$) in 2010, rising to $61/ton in 2016 and
cenario
constant thereafter
PG&E Base-case | $8/ton (nominal) in 2004, 5% annual escalation California PUC requirement
. $7.72/short ton (nominal) in 2010, with 5% annual .
Base-case escalation through 2025 and rising with inflation thereafter NCEP 2004 safety valve price
PGE Scenario | Constant $10/short ton (1990$) starting in 2009
Scenario | Constant $25/short ton (1990$) starting in 2009 Oregon PUC requirement
Scenario | Constant $40/short ton (1990$) starting in 2009
Base-case | $20/short ton (nominal) in 2010, 2.5% annual escalation Comparison of fourteen projections for
PSCo Scenario | $10/short ton (nominal) in 2010, 2.5% annual escalation _|various federal policy proposals,
- - - . - including S.280 and safety-valve prices
Scenario | $40/short ton (nominal) in 2010, 2.5% annual escalation from 2005-07 Bingaman proposals
PSE Base-case | $7/ton (nominal) in 2012, 5% annual escalation NCEP 2004 safety valve price
Scenario | $24.81/ton (nominal) in 2012, rising to $70.68 in 2027 EPA analysis of Jeffords 2005
SCE Base-case | $8/ton (nominal) in 2004, 5% annual escalation California PUC requirement
SDG&E Base-case | $8/ton (nominal) in 2004, 5% annual escalation California PUC requirement
Base-case | Constant $5/short ton (2006$) starting in 2007 Assumed offset price for compliance with
existing city resolution
. Base-case through 2013; prices in 2014-
- Constant $5/short ton (2006$) from 2007-2013 and prices ’ -
PR Scenario | . : ) 2026 based on same target as described
Seattle City Light : ;
y Lig rising from $20.87/ton in 2014 to $84.22/ton in 2026. below, but with delayed timetable
. . . Global Energy Decision analysis of
Scenario 2(2)3.687lsh0rt ton (2006$) in 2010 rising to $99.85/ton in carbon price heeded to meet Kyoto
target by 2020, assuming 2010 start date
Sierra Pacific Scenario | $6/short ton (2007$) in 2010, rising to $8/ton in 2027 NCEP 2004 safety valve price
Scenario | Constant $10/ton (2007$) starting in 2007
Tri-State Scenario | Constant $25/ton (2007$) starting in 2007 no information
Scenario | Constant $35/ton (2007$) starting in 2007

Notes: Carbon price projections are denoted in $/metric ton or $/short ton if utilities specified which units were
used; otherwise, prices are shown simply as $/ton, which we treated as $/short ton when computing levelized prices

in Figure 2.

Table 2 provides further details on the emission price projections underlying the levelized values
shown in Figure 2, and the basis for those projections. The emission price projections used by
investor-owned utilities in California and Oregon are based on decisions by the state PUCs that
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partially dictate what carbon prices are to be used in resource plans.'® Specifically, the
California PUC requires investor-owned utilities to assume, for their resource planning and
procurement activities, an emission price of $8 per ton of CO, (nominal) starting in 2004,
escalating at 5% per year (CPUC 2005). Oregon requires its utilities to conduct scenario
analyses with carbon prices of $0, $10, $25, and $40 per ton (19903$), although the projections
used by Oregon utilities suggest that state resource planning rules leave some room for
interpretation regarding the timing of those prices. For example, PacifiCorp’s carbon emission
prices ramp up over a 4-6 year period beginning in 2010, while PGE’s carbon prices begin at
their full value in 2009."

Where state PUCs have not provided specific guidance or requirements regarding carbon price
assumptions, utilities often relied on recent federal legislative proposals as the basis for the
carbon price projections in their resource plans. Six utilities used some variation of the safety-
valve price initially recommended by the National Commission on Energy Policy (NCEP 2004),
either as their base-case carbon price or for an alternate scenario. Avista, PSCo, and PSE also
evaluated carbon price projections based on one or more relatively aggressive federal policy
proposal, including the Jeffords Clean Power Act of 2005 (multi-pollutant legislation) and the
2005 and 2007 McCain-Lieberman proposals. Interestingly, no utilities considered emission
prices specifically indicative of a state or a regional cap-and-trade program, despite the fact that
policy developments are already underway in many Western states and through the WCI that
may be more indicative of a near-term carbon regulatory regime than a federal policy.

3.2 Other types of carbon regulations considered

Future carbon regulations could take various forms other than a federal carbon tax or cap-and-
trade system. As described previously, a number of Western states have already adopted
generation carbon emission performance standards (California, Montana, and Washington)
and/or carbon emission mitigation requirements (Montana, Oregon, and Washington). Utilities
in states with existing emission performance standards and/or mitigation requirements all
accounted for these regulations within their resource plans, provided that the regulations were in
place at the time that the resource plan was prepared. In addition, several utilities considered
expansions to existing state carbon regulations. Specifically, PacifiCorp considered a scenario in
which an emission performance standard similar to the one already adopted in California and
Washington is implemented throughout the utility’s six-state service territory. PGE, meanwhile,
assumed that Oregon’s existing carbon emission mitigation standard for new baseload power
plants would apply to coal-fired baseload generation (not just natural gas-fired generation, as is
currently the case). However, beyond these examples, no utilities considered potential carbon
policies, at either the state or federal level, other than a carbon tax or cap-and-trade.

18 New Mexico also recently adopted regulations requiring its utilities to include scenario analyses in their resource
plans, based on carbon prices of $8, $20, and $40 per metric ton of CO, (dollar denomination unspecified) beginning
in 2010, escalating at 2.5% per year.

19 The Oregon PUC recently opened a proceeding (Docket No. UM 1302) to re-examine carbon emission price
scenarios, and to consider requiring that utilities include carbon emission prices in their base-case scenario and
conduct “trigger analysis” to identify the level of future carbon prices that would trigger a major shift in optimal
resource selection.
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4. Consideration of Low-Carbon Resource Options and Portfolios

Low-carbon supply- and demand-side resources represent a physical hedge against the financial
risks associated with future carbon regulations.® A utility’s ability to assess the cost and value
of mitigating its exposure to carbon regulation risk is therefore contingent upon its consideration
of a diverse array of low-carbon resources and candidate resource portfolios.

To varying degrees, existing state laws and regulations may require that utilities consider certain
low-carbon resources in their resource plans. In some cases, these laws and regulations lay out
relatively broad principles. For example, many Western states require that, in their resource
plans, utilities evaluate energy efficiency and renewables on an “equivalent” or “comparable”
basis to conventional supply side options. Similarly, Montana and Washington requires their
utilities to acquire all cost-effective energy efficiency, and California’s “loading order” policy
requires investor-owned utilities to acquire all cost-effective energy efficiency and renewable
generation before investing in traditional supply-side options. In other cases, state laws and
regulations establish specific goals or minimum levels of low-carbon resources that utilities are
required to obtain. The most prevalent example is state renewables portfolio standards (RPS) —
currently in place in eight of eleven Western states (Arizona, California, Colorado, Montana,
Nevada, New Mexico, Oregon, and Washington) — which require utilities to obtain specific
quantities of renewables, thereby setting a floor on the amount of renewables considered in
resource plans. Similarly, energy efficiency portfolio standards (as in Colorado) and long-term
energy efficiency goals (as in California) set floors on the amount of energy efficiency that
utilities include in their resource plan.

Notwithstanding the various statutory and regulatory requirements mentioned above, utilities
generally have discretion in deciding the type and quantity of resources to consider for their
candidate portfolios. In most cases, utilities construct candidate portfolios entirely by hand.
Several utilities (Avista, PacifiCorp, and PSCo) relied, to varying degrees, on capacity expansion
models to construct their candidate portfolios, although even these utilities imposed various
constraints on their models that affected the composition of candidate portfolios (e.g., by pre-
specifying certain resources and by specifying the type, quantity, and timing of particular
resources available for the model to select).

In this section, we describe the type and quantity of new low-carbon resources included within
each utility’s set of candidate portfolios and the overall carbon intensity of their candidate
portfolios over the time frame identified in Table 1.”* We begin by examining the manner and

2 At the present time, a utility could attempt to financially hedge its exposure to carbon regulatory risk by investing
in offset projects or by purchasing emission allowances through international carbon markets or voluntary U.S.
markets, with the intent of using those allowances to comply with future regulations; however, there is no guarantee
that such offsets or allowances would be honored under a future mandatory regulatory scheme, especially if some
approach other than a cap-and-trade were adopted. In the future, if a mandatory cap-and-trade program were
established in the U.S., a utility could, at that point, financially hedge its exposure to future regulatory changes (e.g.,
a tightening of the cap) by banking excess credits or by purchasing allowance derivatives, if such products were
developed.

21 Utility resource plans sometimes contain a preliminary description of numerous resource options, some of which
may not ultimately be included in any candidate portfolios. The focus of this section, however, is limited to those
resources actually included in candidate portfolios, as presented in public resource plans (i.e., we did not review
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extent to which utilities incorporated energy efficiency into their candidate resource portfolios.
We then turn to renewable generation, and then to other low-carbon resources, including
integrated coal-gasification combined-cycle (IGCC) generation with and without carbon capture
and sequestration (CCS), nuclear power, and combined heat and power (CHP).?* We conclude
the section by summarizing the carbon intensity of the full set of candidate portfolios evaluated
in each utility’s resource plan.

4.1 Energy efficiency

All fifteen utilities included future energy efficiency programs in at least some of their candidate
resource portfolios (see Table 3).2° Nine of the utilities established their energy efficiency
targets largely outside of their portfolio analysis (if not outside of their resource plan as a whole),
and thus included a fixed quantity of energy efficiency in all of their candidate portfolios. The
other six utilities constructed candidate portfolios with different amounts of energy efficiency, in
some cases reflecting varying assumptions about market potential or avoided costs.

Nine utilities (Avista, LADWP, NorthWestern, PGE, PG&E, PSE, SCE, SDG&E, and Seattle
City Light) report that they included the “maximum achievable” energy efficiency potential in all
candidate portfolios, and three of these utilities (PG&E, SCE, and PSE) considered alternate
estimates of the maximum achievable potential. Maximum achievable energy efficiency
potential is the portion of the total cost-effective potential that could be achieved over a given
time-span, assuming that the utility funds 100% of the incremental cost of more-efficient
equipment, and taking into account naturally-occurring customer investment in energy efficiency
as well as practical constraints to inducing further adoption (e.g., stock turnover, market barriers,
and the capability of program administrators to ramp up programs over time) [Rufo and Coito
2002, National Action Plan 2007]. The other six utilities, with the possible exception of
PacifiCorp, imposed what are effectively non-economic caps on the quantity of energy efficiency
considered in their resource plan — either by only pursuing a sub-set of cost-effective measures
and/or by funding less than 100% of incremental measure cost. These six utilities evaluated
energy efficiency savings targets well-above historical levels, although they may not have
assessed all cost-effective, achievable energy efficiency savings opportunities in their resource
plans.

e Nevada Power and Sierra Pacific capped the level of energy efficiency included in their
candidate portfolios at the maximum quantity allowed for compliance with Nevada’s RPS
(equal to 25% of the total annual RPS target). The utilities” plans provide no indication of
how their energy efficiency targets compare to the cost-effective and achievable potential.

working papers, stakeholder presentations, etc.). Also, we note that the quality of utilities’ evaluation of options for
mitigating carbon regulatory risk depends not only on the type and quantity of low carbon resources considered, but
also on their assumptions about the cost and performance of those resources. Bolinger and Wiser (2005) address
this latter issue, as it pertains to renewables; however, further work may be warranted to examine utilities” cost and
performance assumptions for low-carbon resources, more broadly.

22 Although conventional natural gas-fired combined cycle generation (CCGT) is relatively low carbon compared to
unsequestered coal-fired generation, we do not include any discussion of utilities’ treatment of CCGT in this section,
other than to note here that all utilities did include CCGT resources within their candidate portfolios.

%% See Hopper et al. (2006) for a more extensive discussion of the treatment of energy efficiency in recent utility
resource plans.
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e PSCo examined two different energy efficiency targets in its resource plan: the minimum
savings required to meet Colorado’s statutory energy efficiency portfolio standard
(cumulative program savings over 2006-2018 equal to 5% of the utility’s total retail sales and
peak demand in 2006) and an Enhanced DSM target equal to 50% of the full economic
potential over the planning period. PSCo projects that the Enhanced DSM level can be
achieved by funding 60% of incremental measure costs.

e Tri-State included five new energy efficiency programs in several candidate portfolios.
These programs passed a preliminary set of qualitative screens (e.g., related to ease of
implementation, demonstrated success, etc.), with projected market penetration levels based
on program incentives covering 60% of incremental measure costs.

e Idaho Power included in its candidate portfolios a specific set of energy efficiency programs
determined within its resource plan to be cost-effective, with savings levels based on utility
funding equal to 50% or 75% of incremental measure costs.

e PacifiCorp’s approach to evaluating energy efficiency, referred to as a “decrement analysis”,
puts the utility somewhat outside the scope of this comparison. In particular, PacifiCorp
developed its preferred supply-side portfolio accounting only for a continuation of current
energy efficiency programs. It then derived the avoided cost of that portfolio for different
energy efficiency load shapes, which it plans to use to evaluate the cost-effectiveness of
energy efficiency resource opportunities going forward. PacifiCorp’s resource plan provides
an estimate of the amount of additional cost-effective energy efficiency that could be
acquired based on the avoided cost values derived in its resource plan, but the utility does not
actually include this quantity of energy efficiency in its set of candidate portfolios.

Twelve of the fifteen utilities developed energy efficiency targets through some assessment of
cost-effectiveness (exceptions being Nevada Power, Sierra Pacific, and Tri-State). Evaluating
energy efficiency cost-effectiveness requires a projection of avoided costs, one component of
which may be avoided carbon emission costs. Most of the twelve utilities that performed a cost-
effectiveness assessment appear to have incorporated their base-case carbon price projection into
the assessment. The only possible exceptions are PGE and Seattle City Light, whose plans do
not provide any indication of whether carbon prices were incorporated into the cost-effectiveness
analysis, and LADWP, which did not include carbon emission costs in any element its resource
planning analysis.

In order to assess the value of energy efficiency in mitigating carbon regulatory risk (as opposed
to simply reducing expected carbon emission costs), utilities may need to evaluate energy
efficiency cost-effectiveness and economic potential across a range of future carbon price
projections. Only one utility, PSE, included such a sensitivity analysis within its resource plan.*
PSE developed five distinct estimates of the maximum achievable energy efficiency potential,
each based on a different projection of avoided costs incorporating either the base-case or an

% Energy efficiency targets evaluated in utilities’ resource plans are often based on market potential studies. It is
possible that, in estimating economic potential, some market potential studies may have considered the value of
energy efficiency in reducing carbon regulatory risk (e.g., based on a sensitivity analyses around future carbon
emission costs or by imposing a proxy, risk-reduction adder/multiplier). However, utilities’ resource plans generally
provide few details about the specific assumptions and methods used in underlying energy efficiency market
potential studies; thus, we are unable to conclude, simply from a review of utilities’ resource plans, whether the
energy efficiency targets evaluated in the plans reflect consideration of the value of energy efficiency as a hedge
against uncertain future carbon emission costs.
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alternate carbon price assumption. The utility selected three of these energy efficiency targets to
group with eight supply-side candidate portfolios, yielding a total of 24 integrated demand- and
supply-side candidate portfolios, which it then evaluated through its portfolio analysis. This
approach allowed the utility to assess whether additional energy efficiency, beyond what is cost-
effective under base-case carbon price assumptions, might nevertheless be justified in light of the
incremental net savings anticipated under higher carbon prices.

Table 3. Utility Approaches to Incorporating Energy Efficiency into Candidate Portfolios

qualitative screens, with incentives
covering 60% of measure cost, and
(2) No programs

Utility Percent of No. of Energy Basis for Quantity of Energy Avoided Carbon Costs
Candidate Efficiency Efficiency Included in Candidate Incorporated into
Portfolios Targets Portfolios Assessment of Energy
with Evaluated in Efficiency Cost-
Energy Candidate Effectiveness
Efficiency Portfolios*
Avista 100% 1 Maximum achievable potential Base-case carbon prices
Idaho Power 100% 1 Specific programs that pass the Base-case carbon prices
TRC and utility cost tests and other
screens; measures funded at 50%
or 75% of incremental cost
LADWP 100% 1 Maximum achievable potential No information
Nevada Power 100% 1 Maximum amount eligible for RPS n/a
NorthWestern 100% 1 Maximum achievable potential No information
PacifiCorp 100% n/a Existing programs included in all Base-case carbon prices
portfolios; decrement analyses
